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BACKGROUND OF THE INVENTION 



Field of the Invention 



5 This invention relates to a fixed bed reactor for high- 
temperature reactions, where the reactor is insulated on 
the inside of a pressure shell to keep a lower temperature 
of the shell material. 

10 The invention is specifically directed to a reactor de- 
signed to avoid unintended chemical reactions at high gas 
temperatures . 

Descri.p'tlon of Related Art 

15 

Chemical reactions releasing heat often take place at ele- 
vated temperatures and pressures in catalytic beds- The 
type of insulation used in corresponding reactors depends 
on the temperature inside the reactor and can be build ei- 

20 ther of fibre materials or of several layers of castable 

materials varying in insulation ability and temperature re- 
sistant. If castable materials are used, the outer layer 
will typically have very good properties for insulation, 
but on the expense of the temperature stability. Therefore, 

25 it is necessary to have inner layers with better tempera- 
ture stability, but lower insulation abilities. Often the 
last inner layer consists of ceramic bricks with very high 
temperature stability. These can be made of alumina, zirco- 

« nia or a mixture of these materials. If fibre materials are 

30 used there will typically only be one type, since these of- 
ten posses good temperature stability and insulation prop- 
erties at the same time. 



The presence of a refractory lining or fibre insulation in- 
troduces reactor by^pass either because of the porosity of 
the refractory layers or because of imperfect construction 
having small gaps in the layer. These by-pass flows will be 
dependent on the pressure drop of the reactor, which in the 
case of a fixed bed of catalyst depends on flow through the 
reactor and the void of the catalyst, A by-pass may lead to 
undesired by-products formed in the reactor or even in the 
exit of the reactor. 

SUMMARY OF THE INVENTION 

The invention is specifically directed to a reactor for 
processes involving reactions of gasses at high tempera- 
tures comprising a gas impermeable basket suitable for op- 
eration at elevated temperatures surrounded by a layer of 
insulation material, the insulation material being sur- 
rounded by a reactor shell suitable for operation at ele- 
vated pressures, wherein the basket comprises an inlet 
channel and a wall surrounding a fixed catalyst bed, and 
wherein the inlet channel is connected to the reactor shell 
forming a gas leak tight transfer for a feed gas. 

This makes it possible to use less expensive materials for 
the pressure shell and it decreases the necessary thickness 
of the shell meaning less material and cheaper reactor. 
Further, it minimises or completely avoids the possibility 
of by-pass. Consequently, unintended reactions of feed gas 
by-passing the catalyst are avoided as well. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 is a schematic drawing of a preferred embodiment of 
the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The invention provides a reactor design, where the possi- 
bility of by-pass is prevented in a fibre insulated or re- 
fractory lined reactor. In the following, reference to Fig, 
1 is made. The reactor is build having an outer metallic 
pressure shell 1. This could be made of stainless steel or 
other similar construction materials depending on the shell 
temperature and chemical composition of the process gas. 
The pressure shell is protected by an insulation layer 2. 
In the case of a refractory lined reactor, the inside of 
the pressure shell is lined with one or more refractory 
layers having materials with high insulation properties as 
outer layers and high-temperature resistant layers as inner 
layer/layers. While all outer layers typically are casta- 
ble, the inner layer often consists of ceramic bricks hav- 
ing very good temperature stability. 

Inside the reactor a metallic basket 3 is introduced con- 
taining a fixed bed of catalyst 4. This gas tight basket is 
fixed to the reactor shell at the inlet 6. The function of 
the metallic basket is to contain the fixed bed of catalyst 
and to prevent the feed gases to enter the insulation mate- 
rial. Thereby, by-pass of the fixed bed and unintended re- 
actions outside the catalyst bed are prevented. The reacted 
gas leaves the fixed bed through a grid 5. There may be an 
additional flow channel connected with the metallic basket. 
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but it is not required. After the gas leaves the gas tight 
basket, the reacted gas has access to penetrate into the 
insulation layers, e.g. when the reactor is pressurised, it 
is obtained that the portion of gas, which enters to the 
5 outside of the metallic basket, only consists of reacted 
gas. The gas leaves the reactor through the outlet 7. 

The metallic basket is only dimensioned to withstand the 
weight of the fixed bed and the pressure difference created 

10 by having a flow through the fixed bed. Since the material 
of the metallic basket needs to be high-temperature resis- 
tance and inert towards undesired reactions, the material 
is often a much higher alloyed material than the material 
used for the above mentioned pressure shell, for example 

15 Inconell 600. This means that to obtain the cheapest possi- 
ble reactor only a minimum of this material should be used. 
Therefore it is desirable to minimise the necessary thick- 
ness of the basket by having it to withstand only the abso- 
lute necessary pressure difference, whereas the main pres- 

20 sure shell is designed for the full internal pressure, how- 
ever, at a much lower temperature. 

In another embodiment of the invention an electric heater 
can be installed on the outer surface of the wall around 
25 the inlet catalyst layer. This serves to heat-up the feed 
gas and the catalyst to reaction temperature when a cold 
reactor has to be brought into operation. Additionally, the 
heater may also be used for obtaining the optimal reaction 
gas temperature during operation. 

30 

The reactor is loaded with catalyst in form of particles or 
a monolith. 



The reactor is especially useful for catalytic partial oxi 
dation of hydrocarbons, where the temperature of the react 
ing gas is in the range of 500** to 1300**C, and most typi- 
cally 900** to 1200**C. 
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CIAZMS 

1. A reactor for chemical processes involving cata- 
lytic reactions of gasses at high temperatures, comprising 

5 

a gas impermeable basket suitable for operation at elevated 
temperatures surrounded by a layer of insulation material, 
the insulation material being surrounded by a reactor shell 
suitable for operation at elevated pressures, 

10 

wherein the basket comprises an inlet channel and a wall 
surrounding a fixed catalyst bed, and 

wherein the inlet channel is connected to the reactor 
15 shell forming a gas leak tight transfer for a feed gas. 

2. Reactor according to claim I, wherein an electric 
heater is installed on the outer surface of the wall around 
the inlet layer of the catalyst bed. 

20 

3. Reactor according to claim 1, wherein catalyst in 
the catalyst bed is in form of particles or a monolith. 

4 . Use of a reactor according to any of the preceding 
25 claims for catalytic partial oxidation of hydrocarbons. 

5. Use of a reactor according to any of the preceding 
claims, wherein temperature of the reacting gasses is in 
the range of 500° to 1300*^0, preferably 900^* to 1200°C. 
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ABSTRACT 

A reactor for processes involving reactions of gasses at 
high temperatures comprising a gas impermeable basket suit- 
5 able for operation at elevated temperatures surrounded by a 
layer of insulation material, the insulation material being 
surrounded by a reactor shell suitable for operation at 
elevated pressures. The basket comprises an inlet channel 
and a wall surrounding a fixed catalyst bed, and the inlet 

10 channel is connected to the reactor shell forming a gas 

leak tight transfer for a feed gas. An electric heater can 
be installed on the outer surface of the wall around the 
inlet layer of the catalyst bed and the installed catalyst 
is in form of particles or a monolith. The reactor is par- 

15 ticularly useful in catalytic partial oxidation of hydro- 
carbons . 
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